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1. General
In Rel-18, the work item of AI for NG-RAN (WID: RP-220635, led by RAN3) specified some mechanisms for mobility aspects, e.g. specify data collection enhancements and signalling support for Mobility Optimization. In Rel-18, the study item of AI for air interface (SID: RP-221348, led by RAN1) is discussing AIML based features for physical layer use cases, e.g., CSI feedback enhancements, beam management, and positioning. More and more companies show interest in applying AIML methods in order to improve mobility performance.
More than 30 companies submitted contributions to 8A.1 (General) and 8A.2.1 agenda item (AI/ML Air Interface), wherein majority companies showed interest in AI/ML-based mobility, and provided the potential motivation, objectives and arrangement for R19 AI/ML-based mobility. 

2. Potential justification
Based on companies’ analysis, handover scenario has been mentioned frequently. According to the companies’ proposal, the following existing handover mechanisms (including Rel-18 features) can be considered as a starting point:
Rel-15:		Basic HO
Rel-16:		CHO
Rel-18:		LTM (L1/L2-Triggered Mobility)
Some companies used L3-based mobility and LTM as a classification standard, while L3-based mobility includes basic HO and CHO.
For the limitation of existing handover mechanisms, some companies provided the following observations:
· They can perform well in normal mobility scenarios, however, they cannot achieve optimum performance in some scenarios, e.g. FR2, high mobility, and the reasons are:
· The existing handover mechanisms are reactive by design
· The existing decisions are made based on historical measurements and sometimes inaccurate RRM measurements and/or UE location that can impair good handover decisions
· The complexity, measurement effort, and signalling overhead may be high
· New services like XR may require a reliable mobility connection
· For the failure in mobility, there may be RLF, beam failure and HOF happened, and current failure handling methods focus on fast recovery, and they are reactive and cannot eliminate the interruption or bad services caused by a failure event
And hence, the need for handover enhancements could be considered in following aspects:
· Improve HO performance, e.g. HO robustness
· Reduce measurement effort (e.g. by reducing TTT)
· Reduce unintended events, e.g. too-early HO, ping-pong HO
· Reduce signalling overhead 
· Reduce measurement interruption
· Reduce associated UE power consumption
In addition, the following scenarios are mentioned by contributions:
· FR1, FR2
· High mobility (e.g., high way or high-speed train)
· Dense deployment
and, the following use cases are mentioned by contributions:
· Use case 1: AI/ML based Target/Candidate cell/beam prediction
· Use case 2: AI/ML based RRM measurement (e.g., RSRP, SINR)
· Use case 3: AI/ML based HO parameter tuning

Taking above into account, the study item can aim to investigate potential enhancements on AI/ML-based mobility and corresponding feasibility. The potential scopes/directions of the study item include:
· HO decision optimization, including 
· Candidate/target cell prediction in L3-based mobility, or, candidate/target beam(s) and cell(s) prediction in LTM
· HO parameter adjustment/tuning
· Unintended events prediction, e.g., HO failure/RLF prediction, ping-pong and short-stay HO prediction
· RRM measurement prediction, including
· Beam-level measurement prediction
· Cell-level measurement prediction, e.g., using intra-frequency measurement results to forecast the RRM measurement of inter-frequency/inter-RAT cells
· Type of mobility
· L3-based mobility as starting point, or, 
· L3-based mobility and L1/L2-triggered mobility (LTM) are both considered
· Type of AI/ML model
· UE-side model and network-side model are both considered, or
· UE-side model as starting point
· LCM framework and others
· The conclusions in Rel-18 AI/ML study can be reused as much as possible
· Other impacts are further studied
[bookmark: _Hlk145617026]

3. Summary
For mobility under connected mode, the potential scopes/directions of the study item include:
· Type of mobility
· L3-based mobility and L1/L2-triggered mobility (LTM) are both considered
· HO optimization in Network side [/UE side], including 
· Candidate/target cell prediction in L3-based mobility, or, candidate/target beam(s) and cell(s) prediction in LTM
· RRM measurement and event prediction, including
· Beam-level measurement prediction
· Cell-level measurement prediction, e.g., using intra-frequency measurement results to forecast the RRM measurement of inter-frequency/inter-RAT cells
· HO failure/RLF prediction
· Measurement events prediction
· LCM framework and others
· The conclusions in Rel-18 AI/ML study should be used as baseline
· Other impacts are further studied
· [UE RRM enhancement, RAN4] 
· Note 1: no intention to change the existing framework for the mobility under connected mode
· Note 2: In the SID, target performance metrics and impacts should be clarified
· Note 3: Avoid overlap work with RAN3
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